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Abstract
Objective: To evaluate temporal changes in male urethral stricture etiology and socio-demographic features
by comparing a contemporary with a previously studied cohort.
Patients and methods: A total of 125 men with proven urethral strictures were interviewed April 2007
through March 2008 using a structured questionnaire on demographic, socio-economic and clinical aspects.
The findings were compared with those reported in 120 urethral stricture patients seen at the same institution
during 1991. Statistical analysis was performed using analysis of variance (ANOVA) and Fisher’s exact
tests (p < 0.05 = statistically significant). The protocol was approved by the local ethics committee.
Results: Compared to the 1991 cohort, the current cohort had a significantly greater proportion with >6
years of schooling (77.5% vs 45.8%), mean number of sex partners (7.3 vs 4.6) and illegal drug use (20.8%
vs 10%). Stricture etiology showed a decrease in urethritis (25.6% vs 45%) and external trauma (16.8%
vs 28.3%) and an increase in internal (iatrogenic) trauma (36.8% vs 10%). The groups with urethritis and
external trauma were significantly younger (mean age 46.1 and 36.3 years) than those with iatrogenic trauma
or idiopathic etiology (55.5 and 53.8 years, respectively). Urethritis etiology was associated with a greater
education level, previous imprisonment, and illegal drug use.number of sex partners, lower∗ Corresponding author at: Department of Urology, PO Box 19063, Tyger-
erg 7505, South Africa. Tel.: +27 21 938 9282; fax: +021 933 8010.
-mail address: Cfh2@sun.ac.za (C.F. Heyns).
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Conclusions: Over the past 15 years there was an increase in education levels, illegal drug usage and number
of sex partners in men with urethral strictures. There was a decrease in urethritis and external trauma, and
an increase in iatrogenic trauma as stricture etiology.
© 2012 Production and hosting by Elsevier B.V. on behalf of Pan African Urological Surgeons’ Association.
Table 1 Comparison of socio-demographic and clinical features
in current and previous [6] cohorts of men evaluated at the same
institution (*p < 0.05).
April 2007 to
March 2008
January to
December 1991 [6]
Number 125 120
Age (years)
Mean 49.9 50.9
Range 13–93 3–88
Race
Mixed (Caucasian/African) 71.2% 80.8%
White (Caucasian) 7.2% 11.7%
Black (African) 21.6% 7.5%
Marital status
Married 51.2% 53%
Unmarried 32.0% 34%
Widower 6.4% 7.5%
Divorced 10.4% 5.5%
Sex partners
Mean 7.3 4.6
Range 1–85 1–25
Children
Mean 3.4 2.9
Range 0–10 0–12
No children 3.2% 20%
Schooling
0–5 years 22.5% 54.2%
6–10 years 55.9% 39.2%*
>10 years 21.6% 6.6%*
Occupation
Laborer 34.4% 53.3%
Pensioner (disability) 12% 16%
Annual income
Mean E 1979 E 5000*
Range E 0–24,000 E 0–6000
Less than the mean 61.6% 64.2%
No income 22.4% 15%
Use of intoxicants
Smoking 54.4% 53.3%
Alcohol 49.0% 51.7%
Drugs 20.8% 10.0%*
No smoking, alcohol or drug
use
10% 28.3%
Cause of stricture
Urethritis 25.6% 45.0%*
Trauma: external 16.8% 28.3%
Trauma: internal (iatrogenic) 36.8% 10.0%*
Unknown (idiopathic) 20.8% 16.7%
Presentation
Lower urinary tract symptoms
(LUTS)
76% 57.5%
Retention 36.8% 30%
ND license.Introduction
Urethral stricture disease remains a common cause of morbidity
among men. A recent survey in the USA showed that stricture dis-
ease occurred in 0.6% of men, being more common in the elderly
and in black patients. It is associated with significant health care
expenditure and morbidity in terms of urinary tract infection and
incontinence [1].
The causes of urethral strictures can be categorized as follows [2]:
(1) Infective or inflammatory: urethritis due to sexually transmit-
ted infection, lichen sclerosis (balanitis xerotica obliterans),
tuberculosis
(2) Traumatic
(a) Internal (iatrogenic): urethral catheterization, cystoscopy,
transurethral resection, prostatectomy, brachytherapy,
hypospadias repair
(b) External: perineal or straddle injury, pelvic fracture, gun-
shot and stab wounds, penile fracture
(3) Congenital or idiopathic (unknown).
Recent studies from Europe and the USA have suggested that the
etiology of urethral stricture disease has changed over the past two
decades, with a decrease in urethritis and an increase in iatro-
genic and idiopathic causes [2–4]. The decreased incidence of
post-inflammatory strictures has been ascribed to increased pub-
lic awareness, improved prevention campaigns and widespread use
of antibiotic treatment for sexually transmitted urethritis [2]. How-
ever, it has been suggested that in the developing world urethritis
remains an important cause of strictures [5].
The aim of this study was to determine the etiological factors and
socio-demographic features of urethral stricture disease in a contem-
porary cohort of men and compare it with a similar study performed
at the same institution 15 years before [6].
Patients and methods
Male patients attending the Stricture Clinic at our hospital, a ter-
tiary level referral center, from April 2007 to March 2008 were
interviewed using a structured questionnaire on demographic, socio-
economic and clinical aspects of the subject’s medical history.
Additional information about stricture etiology and management
was obtained from the patient’s medical records. The study proto-
col was approved by the local health research ethics committee and
written informed consent was obtained from all study subjects.
A comprehensive electronic literature search was conducted using
Open access under CC BY-NC-the key words urethra and stricture. In total 4500 abstracts were
reviewed, 250 articles were studied in detail, and data on stricture
etiology and epidemiology were obtained from 32 papers including
a total of 6122 patients.
Other complications (except
retention)
25.6% 11.7%
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Table 2 Comparison of stricture etiology in different race groups in current and previous study [6].
April 2007 to March 2008 January to December 1991 [7]
Mixed White Black Mixed White Black
Number 89 9 27 97 14 9
Etiology
Urethritis 21.3% 22.2% 40.7% 59.5% 14.3% 44.4%
Trauma external 20.2% 11.1% 7.4% 27.8% 14.3% 55.6%
Trauma internal (iatrogenic) 39.3% 55.6% 22.2% 7.2% 35.7% 0
Unknown (idiopathic) 19.1% 11.1% 29.6% 15.5% 35.7% 0
Table 3 Time interval between etiologic event and diagnosis of stricture disease.
Time (years) April 2007 to March 2008 January to December 1991 [6]
Mean Median Range Mean Range
Urethritis 13.1 10.1 1–46.7 21.4 0.5–66
Trauma external 6.4 3.0 0.5–37 20.3 0.25–64
Trauma internal (iatrogenic) 10.3 5.1 1–35.5 7.0 0.25–18
Table 4 Socio-demographic and clinical findings according to stricture etiology in current study (*p < 0.05).
Urethritis Trauma external Trauma internal (iatrogenic) Unknown (idiopathic)
Number 32 19 46 26
Age (years)
Mean 46.1 36.3* 55.5* 53.8
Race
Mixed (Caucasian/African) 59.4% 89.5% 76.1% 65.4%
White (Caucasian) 6.3% 0 10.9% 3.8%
Black (African) 34.4% 10.5% 13% 30.8%
Marital status
Married 43.8% 26.3% 65.2% 57.7%
Sex partners
Mean 7.8 4.7 6.3 6.6
>5 56.7% 13.3% 24.4% 20%
Children
Mean 3 1.7 4.1 3.5
Schooling
0–5 years 20% 6.3% 26.8% 31.8%
6–10 years 66.7% 68.8% 48.8% 45.5%
>10 years 13.3% 25% 24.4% 22.7%
Occupation
Laborer 43.8% 52.6% 21.7% 34.6%
Pension (disability) 6.3% 5.3% 17.4% 11.5%
Previously in jail 59.4% 16.7% 31.1% 42.3%
Annual income
Mean E 2543 E 1508 E 1869 E 1896
Smoking, alcohol, drug use
Smoking 59.4% 56.2% 50% 57.7%
Alcohol 59.4% 66.7% 58.7% 60.9%
Drug use 34.4% 10.5% 17.4% 19.2%
Syphilis serology positive 3.3% 5.3% 9.1% 8.3%
HIV positive 9.7% 11.1% 4.4% 8.0%
Stricture
Bulbar 84.4% 68.4% 73.9% 73.1%
Penile 34.4% 26.3% 30.4% 46.2%
Membranous 25.0% 31.6% 19.6% 15.4%
Single 74.2% 89.5% 73.3% 73.1%
Followup (months)
Mean 39.2 23.4 39.7 39.9Status at last follow-up
Stricture-free 75% 52.6% 44.7% 53.8%
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Table 5 Etiology of urethral strictures reported in the literature during the past three decades.
Year First author Country N Urethritis Trauma:
external
Trauma: internal
(iatrogenic)
Unknown
(idiopathic)
Congenital
and Misc.
1979 Gaches [8] UK 197 15.2% 7.6% 61.4% 10.4% 5.1%
1981 Fourcade [9] France 123 52.0% 17.0% 22.8% 4.0% 4.0%
1982 Boccon-Gibod [10] France 160 30.0% 13.0% 48.0% 9.0%
1984 Pain [11] UK 100 7.0% 4.0% 84.0% 5.0%
1984 Holm-Nielsen [12] Denmark 225 8.0% 4.0% 59.0% 26.0% 3.0%
1992 Turek [13] USA 31 10.0% 16.0% 32.0% 42.0%
1993 Stormont [14] USA 199 14.0% 6.0% 47.0% 33.0% 1.0%
1996 Pansadoro [15] Italy 450 29.0% 4.0% 40.0% 25.0% 2.0%
1996 Albers [16] Germany 357 8.0% 7.0% 34.0% 51.0%
1996 Albers [16] Germany 580 22.0% 3.0% 56.0% 19.0%
1997 Slavov [17] Bulgaria 96 51.0% 14.6% 34.4%
1979–1997 First World Total 2518
Mean 228.9 22.4% 8.7% 47.1% 22.4% 3%
Range 31–580 7–52% 3–17% 22.8–84% 4–51% 1–5.1%
2004 Greenwell [18] UK 126 4.0% 10.3% 57.6% 17.5% 8.8%
2005 Fenton [4] USA 175 20.0% 14.0% 32.0% 34.0%
2009 Lauritzen [19] Sweden 217 4.0% 9.4% 42.1% 44.1% 0.5%
2009 Lumen [2] Belgium 268 3.7% 11.2% 45.5% 29.9% 9.7%
2004–2009 First World Total 786.0
Mean 196.5 7.9% 11.2% 44.3% 31.4% 6.3%
Range 126–268 3.7–20% 9.4–14% 32–57.6% 17.5–44.1% 0.5–9.7%
1980 Cinman [20] South Africa 120 59.0% 26.0% 10.0% 5%
1994 Steenkamp [6] South Africa 120 45.0% 28.3% 10.0% 16.7%
1997 Steenkamp [21] South Africa 210 51.4% 18.6% 13.8% 16.2%
1998 Ogbonna[7] Nigeria 134 66.0% 19.0% 9.0% 8.0%
1998 Sandozi[22] Kuwait 143 19.6% 18.8% 43.4% 14.7% 3.5%
1998 Ahmed[5] Nigeria 556 66.5% 21.6% 10.1% 2.0%
1980–1998 Third World Total 1283
Mean 213.8 51.3% 22.1% 16.1% 11.5% 4.3%
Range 120–556 19.6–66.5% 18.6–28.3% 9–43.4% 2–16.7% 3.5–5%
2001 Kochakarn[23] Thailand 323 16.0% 73.0% 11.0%
2002 Tunc[24] Turkey 37 18.9% 35.0% 32.0% 13.5%
2003 Zango[25] BurkinaFaso 70 69.0% 13.0% 18.0%
2005 Mandhani[26] India 105 79.0% 21.0%
2007 Ngugi[27] Kenya 49 51.0% 32.7% 2.4% 14.0%
2007 Essiet[28] Nigeria 45 53.3% 35.6% 6.6% 4.4%
2008 Hagos[29] Ethiopia 57 82.4% 10.5% 9.8%
2009 Zehri[30] Pakistan 148 17.0% 16.0% 35.0% 32.0%
2009 Tijani[31] Nigeria 83 26.5% 37.4% 20.5% 16.0%
2009 Al-Ba’adani[32] Yemen 62 3.0% 89.0% 8.0%
2001–2009 Third World Total 979
Mean 97.9 41.6% 32.2% 23.4% 15.6%
All studies Total
Mean 191.3 33.4% 18.8% 33.8% 19.9% 4.3%
Range 31–580 3–82.4% 3–89% 2.4–84% 2–51% 0.5–9.7%
UK: United Kingdom, USA: United States of America, Misc: miscellaneous.
RAll data were entered on an Excel® database. Statistical analy-
sis was performed using GraphPad Instat® software. Comparison
of means was performed using analysis of variance (ANOVA)
for parametric data and Fisher’s exact test for contingency table
analysis. A two-tailed p-value < 0.05 was accepted as statistically
significant.
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oymptoms at presentation were weak stream (in 54% of subjects),
ysuria (26%), frequency (15%), nocturia (13%), post-micturition
ribbling (14%), incontinence (9%), hesitancy (9%), urgency (8%)
nd hematuria (6%). Complications were urinary retention (in
6.8% of cases), urinary tract infection (14%), para-urethral abscess
4%), urethrocutaneous fistula (4%), necrotizing fasciitis (2.8%),
ladder stones (2.8%) and epididymo-orchitis (2.4%). There was
history of tuberculosis in 17.6% and previous circumcision had
een performed in 31% of the subjects.
he serum urea was elevated (>6.5 mmol/L) in 14.4% of the
tudy group, serum creatinine was elevated (>120mol/L) in
1.2% and serum PSA was >4 ng/ml in 8.8%. Syphilis serol-
gy was obtained in 118 subjects and was positive in 6.8%,
IV testing was performed in 121 cases and was positive in
.4%.
omparison to the previous cohort of men evaluated in 1991 is
hown in Table 1. The mean number of sex partners was greater,
ut the difference was not statistically significant. There was a sig-
ificant change in education level, with a greater proportion of men
ith 6 or more years of schooling. There was an increase in illegal
rug usage – dagga (cannabis or marijuana) in 81% and mandrax
methaqualone) in 19% of subjects using drugs. Stricture etiology
howed a decrease in urethritis and external trauma, and an increase
n iatrogenic trauma in the current compared to the earlier cohort
Table 1).
nternal (iatrogenic) urethral trauma in 46 patients was due to
atheterization or transurethral resection of the prostate or blad-
er tumors. External trauma in 21 subjects was caused by a perineal
straddle) injury in 10 patients, pelvic fracture in 8, gunshot wound
n 1, previous hypospadias repair in 1 and radiotherapy in 1.
omparison of stricture etiology in the different race groups showed
decrease in urethritis and an increase in iatrogenic trauma in
he mixed and white groups, with a shift from external trauma
owards iatrogenic trauma and idiopathic etiology in the black group
Table 2).
he time interval between the etiological event and the first diagno-
is of stricture is compared between the current and previous studies
n Table 3. The socio-demographic and clinical features according
o stricture etiology in the current study are shown in Table 4. An
nalysis of the etiology of urethral strictures reported in 32 stud-
es published from 1979 to 2009 and including 6122 patients is
hown in Table 5.
iscussion
ifferences in the reported etiology of urethral stricture dis-
ase are determined by selection biases such as age (pediatric
ersus adult), geographic region (developed versus developing
ountries) and treatment (internal urethrotomy or dilation versus
rethroplasty) [2].
tudies reported in the past 30 years showed considerable over-
ll variation in the frequency distribution of etiological factors
Table 5). Comparing the past decade with the preceding two
ecades, a few major differences are apparent. In first world coun-
ries there has been a marked decrease in urethritis and an increase in
diopathic etiology, whereas internal (iatrogenic) trauma remained
o
d
t
mC.F. Heyns et al.
he most common cause, with a slight increase in external trauma.
n third world countries urethritis was significantly more com-
on than in first word countries, and remained the most common
tiology during the past decade, despite a small decrease. Exter-
al trauma was approximately twice as common in third world
ompared with first world countries, and there was an increase
uring the past decade. Iatrogenic trauma also increased during
he past decade in third world countries, but remained half as
ommon as in first world countries. Idiopathic etiology increased
n first world countries during the past decade and remained
wice as common in first compared with third world countries
Table 5).
his study showed a decrease in urethritis and external trauma,
nd an increase in iatrogenic trauma in the current compared to
he earlier study cohort. The decreased prevalence of urethritis is
robably due to improved public awareness and prevention cam-
aigns and effective antibiotic treatment of sexually transmitted
nfections. The increased frequency of iatrogenic trauma is related
o increased use of catheterization and transurethral urological pro-
edures, and the increased prevalence of external trauma may be
ue to increased road traffic density and higher levels of violence
2].
nterestingly, in the current study the prevalence of positive serolog-
cal tests for syphilis and HIV were not significantly more common
n the group with previous urethritis. In a report from Nigeria, 62 of
8 patients with urethral strictures and a history of previous urethri-
is consented to HIV screening, and only 8 (13%) were HIV positive
7].
he time required for the development of clinical features of stric-
ure is somewhat uncertain, but previous studies have suggested
eriods of 10–18 years [3,4]. In the current study, the time interval
as longest in the group with urethritis (13.1 years) and shortest in
he group with external trauma (6.4 years) (Table 3). These figures
iffer considerably from those reported in the 1991 study cohort.
t remains speculative whether this is due to a real difference in
tiological factors or mechanisms, or related to the probable unreli-
bility of patient recall with regard to the etiological event, coupled
ith earlier stricture diagnosis in the more recent cohort.
revious studies have suggested that inflammatory strictures usually
nvolve the bulbar urethra and are mostly multiple, whereas trau-
atic strictures commonly involve the membranous urethra and are
ingle, and iatrogenic strictures due to catheterization involve the
enile urethra and are often multifocal or panurethral [2,5]. How-
ver, other studies have indicated that inflammatory strictures most
ften involve the penile urethra, whereas iatrogenic strictures are
redominant in the bulbar urethra [4]. It has been suggested that
diopathic strictures are more common in the bulbar urethra and in
ounger men. Idiopathic strictures may be congenital, but other pos-
ible causes include unrecognized trauma in childhood, or ischemia
n older men [2].
n the present study, the groups with urethritis and external trauma
ere younger than those with iatrogenic trauma or idiopathic eti-
logy (Table 4). Urethritis was associated with a greater number
f sex partners, lower education level, previous imprisonment, and
rug use. Bulbar strictures were more often associated with urethri-
is, penile strictures were associated with idiopathic etiology, and
embranous strictures were related to external trauma (Table 4).
[[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[Etiology of male urethral strictures-Evaluation of temporal changes
Conclusions
Compared to the previous cohort evaluated in 1991, the current
study cohort showed a significant improvement in education level,
but an increase in illegal drug usage and number of sex part-
ners. Stricture etiology showed a decrease in urethritis and external
trauma, and an increase in iatrogenic trauma in the current compared
to the earlier cohort. In the present study, the groups with urethritis
and external trauma were younger than those with iatrogenic trauma
or idiopathic etiology. Urethritis was associated with a greater num-
ber of sex partners, lower education level, previous imprisonment,
and drug use. Bulbar strictures were more often associated with
urethritis, penile strictures were related to idiopathic etiology, and
membranous strictures were associated with external trauma.
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